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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

2. The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

3. Claims 13-21 ,24, are rejected under 35 U.S.C. 102(e) as being anticipated by 
Parady (patent No. 6,295,600). 

4. Parady taught the invention as claimed including a data processing ("DP") 
system comprising: multiple processing engines (32,34,36,38,40,42,44,46, see fig. 1) 
executing a least one instruction of a first thread having a first program 
counter[addresses in the program address registers](see. col. 3, lines 58-65), the at 
least one instruction including at least one instruction to issue request to a resource 
shared by the multiple processing engine (e.g., see figs. 1,2 and col. 3, line 8-col. 4, line 
62); 
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5. Swapping execution to a second thread having a second program counter after 
processing engine execution of the at least one instruction to issue the request to the 
shared resource (e.g., see col. 4, line 3-col. 5, line 5); and 

6. Swapping execution to the first thread after detection of a signal generated in 
response to the request to the shared resource (e.g., see col. 4, lines 52-62). 

7. As per claim 14, Parady taught selecting a thread to executed by the processing 
engine (e.g., see col. 3, lines 7-col. 4, line 7 ). 

8. As per claim 15, Parady taught the states comprising currently being executed by 
the engine (e.g., see col. 4, line 29-col. 5, line 5)[executing the thread before thread 
switch on blocking load or executing the load without thread switch on non-blocking 
switch], available for execution available for execution but not currently executing (e.g., 
see col. 4, line 9-col. 5, line 5)[using round robin thread switching threads wait their turn 
for execution]; waiting for detection of a signal before being available for execution [after 
memory access that caused thread switch the thread must wait until it is pointed to 
again by the round robin thread pointer to continue its operation] and wherein the 
selecting comprises a thread from among threads available for execution, but not 
currently executing (e.g., see col. 4, line 29-col. 5, line 5). 

9. As per claim 16, Parady taught the selecting for thread comprises selecting the 
thread based on a round-robin among the threads available for execution (e.g., see col. 
4, line 18-col. 5, line 5). 

10. As per claim 17, Parady taught selecting the thread comprises selecting a thread 
other than the first thread after detection of the signal and before swapping execution to 
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the first thread (e.g., see col. 3, lines 7-col. 4, line 7)[using round robin selection select 
between four threads]. 

11. As per claim 18, Parady taught swapping execution comprises selecting a 
program counter associated with the selected thread (e.g., see col.. 3, line 58-65). 

12. As per claim 19, Parady taught executing additional instructions of the first thread 
after the at least one instruction to issue the request to the shared resource and before 
swapping the first thread out[in one embodiment, on a non-blocking loads the system 
supports allowing the program to continue in the same program thread which memory 
access is being completed] (e.g. see col. 4, lines 63-66). , 

1 3. As per claims 20, 21 , Parady taught executing instructions of a first thread 
explicitly requesting thread switching; and swapping execution to the second thread in 
response to the instruction explicitly requesting swapping (e.g., see col. 5, lines 6- 
53)[instruction that provides a conditional or unconditional jump to another thread], as 
per claim 21 , Parady taught the instruction of the first thread explicit swapping does not 
comprise an instruction to issue a request to a shared resource (e.g. see col. 4, lines 
63-66). 

14. As per claim 24, Parady taught the shared resource comprising one of the 
following: a memory shared by the multiple processing engines internal to the processor 
and a memory shared by the multiple processing engines external to the processor (e.g. 
see fig. 1 ,2)[data cache(56) and L2 cache shared by the plural execution units] 
(32,34,36,38,40,42,44,46). 
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Claim Rejections - 35 USC § 103 

15. Claims 22, 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Parady (patent No. 6,295,600). 

16. Parady taught the invention as claimed including a data processing ("DP") 
system comprising: multiple processing engines (32,34,36,38,40,42,44,46, see fig. 1) 
executing a least one instruction of a first thread having a first program 
counter[addresses in the program address registers](see. col. 3, lines 58-65), the at 
least one instruction including at least one instruction to issue request to a resource 
shared by the multiple processing engine (e.g., see figs. 1 ,2 and col. 3, line 8-col. 4, line 
62); 

17. Swapping execution to a second thread having a second program counter after 
processing engine execution of the at least one instruction to issue the request to the 
shared resource (e.g., see col. 4, line 3-col. 5, line 5); and 

1 8. Swapping execution to the first thread after detection of a signal generated in 
response to the request to the shared resource (e.g., see col. 4, lines 52-62). 

19. As per claims 22,23 Parady did not expressly detail at least one instruction 
identifies the signal. However since Parady taught a system where a L2 cache miss 
signal is received by thread switching logic and signals from thread switching logic are 
sent via a common line to the plural threads (e.g., see fig. 3) There it would have been 
obvious to one of ordinary skill that the instruction in a particular thread that was 
executing would have identified its signal since each thread is sent each thread 
switching logic signal (otherwise all the threads would not be independent). As the claim 
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is understood the instruction identifies the signal by instructing the apparatus to 
determine whether the proper signal was received acknowledging receipt of the request 
or indicating the thread was to be switched or not due to long latency in processing the 
request, and this was taught by Parady as discussed above. 

20. Claim is 25 rejected under 35 U.S.C. 103(a) as being unpatentable over Parady 
as applied to claim 13 above, and further in view of Ramakrishnan et al (patent No. 
6,085,215). 

21 . Ramakrishnan taught receiving a packet; and processing the packet using the 
first thread (e.g., see col. 9, lines 23-43, and col. 10, line 20-col. 11, line 47). 

22. It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Parady and Ramakrishnan. Both references are directed toward the 
processing of data in plural threads using round robin thread scheduling (e.g., see col. 
11, lines 48-51 of Ramakrishnan. One of ordinary skill would have been motivated to 
add the Ramakrishnan teachings of receiving and processing packets using thread 
processing method and apparatus at least to provide a real world application for the 
thread processing of the Parady system (e.g., see col. 1, lines 10-33 of Ramakrishnan). 

Claim Rejections - 35 USC §103 

23. Claims 26-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ramakrishnan (patent No. 6,085,215) in view of Parady (patent No. 6,295,600). 

24. Ramakrishnan taught the invention as claimed including a data processing ("DP") 
system comprising: 
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a) Ethernet media access controller (e.g., see col. 2, lines 8-19); and 

b) At least one network processor (28) communicatively coupled to the at least 
one Ethernet media access controller (e.g., see fig. 1) the processor processing multiple 
threads (e.g., see col. 7, line 53-col. 8, line 53) and interface (20) to the Ethernet media 
access controller (e.g., see fig. 1). 

25. Ramakrishnan did not specify (claims 26,31 ) the internal configuration of the 
network processor that processed the multiple threads in real-time. Parady, however, 
taught a processor comprising multiple multithreaded processing engines 

(32, 34,36,38,40,42,44 ,46)[note multiple threads for integer thread in integer register 
files in integer execution logic and multiple threads for floating point threads stored in 
FP register files in floating point execution logic in figure 3 and figure 5 (e.g., see col. 5, 
lines 16-28)], 

26. Ramakrishnan taught memory internal to the processor shared by the multiple 
processing engines (L2 cache e.g., see fig. 2); at least one interface to the at least one 
memory external to the network processor (cache control system/interface 22). 

27. Ramakrishnan did not specify (claim 26) that individual ones of the engines 
including an arbiter to select a thread to execute, however Parady taught grouping of 
the threads into a integer thread group stored in integer register files (48,158) and a 
floating point thread group stored in floating point register files (50,172) that are 
respectively executed on the integer execution logic and floating point execution logic 
(e.g., see figs. 3,5 and col. 5, lines 16-28). One of ordinary skill would have been 
motivated to include individual thread switching logic within the processing engines in at 
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least one implementation of the Ramakrishnan and Parady teachings at least to provide 
the system with the ability to efficiently perform thread switching when only one floating 
point unit and one integer unit were used for the plurality of grouped threads such as 
when the other execution logic was not operational or when to reduce system cost only 
one integer and one floating point unit was employed. 

28. One of ordinary skill would have been motivated to combine the teachings sof 
Ramakrishnan and Parady. The incorporation of the specifics of the thread switching 
logic as taught by Parady would have allowed the Ramakrishnan system to efficiently 
implement the switching of thread in packet processing. 

29. As per claims 27,32, Parady taught the states comprising currently being 
executed by the engine (e.g., see col. 4, line 29-col. 5, line 5)[executing the thread 
before thread switch on blocking load or executing the load without thread switch on 
non-blocking switch], available for execution available for execution but not currently 
executing (e.g., see col. 4, line 9-col. 5, line 5)[using round robin thread switching 
threads wait their turn for execution]; waiting for detection of a signal before being 
available for execution [after memory access that caused thread switch the thread must 
wait until it is pointed to again by the round robin thread pointer to continue its 
operation] and wherein the selecting comprises a thread from among threads available 
for execution, but not currently executing (e.g., see col. 4, line 29-col. 5, line 5). 

30. As per claims 28,33, Parady taught the selecting for thread comprises selecting 
the thread based on a round-robin among the threads available for execution (e.g., see 
col. 4, line 18-col. 5, line 5). 
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31 . As per claims 29,34, Parady taught swapping execution comprises selecting a 
program counter associated with the selected thread (e.g., see col.. 3, line 58-65). 
Therefore in the implementation with an individual arbiter internal the each execution 
unit one of ordinary skill would have been motivated to has the individual processing 
engines use a program counter associated with the thread selected by the processing 
engine's arbiter since the arbiter would have been readily available. 

32. As to claims 30,35, Parady taught executing instructions of a first thread explicitly 
requesting thread switching; and swapping execution to the second thread in response 
to the instruction explicitly requesting swapping (e.g., see col. 5, lines 6-53)[instruction 
that provides a conditional or unconditional jump to another thread]. 

Response to Arguments 
Applicant's arguments with respect to claims 13-35 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Sharangpani (patent No. 6,272,520) disclosed a method for detecting thread 
switch events (e.g., see abstract). 

Dobbins (patent No. 5,485,455) disclosed a network having secure fast packet 
switching and guaranteed quality of service (e.g., see abstract). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




